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GARCH-M-EWMA 模型和 O-GARCH 模型的基础上，根据本文的定义对因子分析进行

































Since the reform and opening up, China's foreign exchange reserves have gone 
through the era of shortages experienced changes in the international financial system 
has withstood several international financial crisis, and now has reached the world 
scale first. These rely on foreign trade accumulated huge foreign has played a huge 
role in promoting domestic economic development and resisting the impact of 
external crisis. Adequate reserves not only enhance our ability to adjust the balance of 
payments, maintain the RMB exchange rate stability, but also improve the 
international reputation of the RMB. Adequate reserves not only enhances our 
financing capabilities in the international financial markets，but also that improving 
the country's financial strength and international status. But it should be noted that the 
huge foreign exchange reserves behind implies risk. As after the "subprime crisis", the 
United States launched a number of rounds of quantitative easing, the dollar 
internationally excess liquidity continued depreciation of the dollar. Sovereign risk in 
some euro zone countries, led by the outbreak of the Greek, and triggered by the 
European sovereign debt crisis is further hindered the process of world economic 
recovery. The world's major developed economies in order to stimulate the weak 
economy to implement monetary policy, leading to volatility in major international 
currencies, which is invisible to increase the risk faced by our country's foreign 
exchange reserves. 
In this paper, absorbing domestic and foreign scholars on the basis of the risk of 
foreign exchange reserves, drawing on the experience of the world's major developed 
countries, management of foreign exchange reserves; this paper redefines the 
exchange rate risk faced by foreign exchange reserves. On the basis of the latest 
domestic and foreign currency risk measure GARCH-M-EWMA model and the 
O-GARCH model, We innovatively proposed MFA—VaR（Modified Factor Analysis 














exchange reserves; Under China's sustained economic growth, decline and 
deterioration of the three cases, the extent of the financial markets from the two 
countries at different developmental view, Innovative constructed including the 
central bank, the financial markets and the real economy as the main Stackelberg 
model, deduced Chinese reserve diversification proportion of US Treasuries, equity 
and FDI investment; This paper examines the degree of risk diversification within the 
BRICS countries, In the context of the BRICS countries contingency reserve, 
proposed variable ratio index of the foreign reserve. And measured the full potential 
of benefits for improvement within member States under the risk diversification. 
The paper’s innovations may involve :(1) The paper redefined the exchange rate 
risk of foreign exchange reserves as: Volatility of respective exchange rates of various 
currencies in the reserves, and the correlation of currency exchange rate fluctuations, 
the uncertainty of gains and losses of reserve asset brought by the combination of 
both.(2) On the basis of the latest domestic and foreign currency risk measure 
GARCH-M-EWMA model and the O-GARCH model, We innovatively proposed 
MFA—VaR（Modified Factor Analysis Value at Risk）model.(3) In this paper, China is 
expected to be sustained economic growth, decline and deterioration, From the 
different degree of financial market development of Sino-US, In the perspective of the 
dollar reflux mechanism, Innovative building, including the central bank, the financial 
markets and the real economy as the main Stackelberg model, China's foreign 
exchange reserves diversified investment optimal proportion United States Treasury 
bonds, equity and FDI.(4) This paper examines the degree of risk diversification 
within the BRICS countries, In the context of the BRICS countries contingency 
reserve, proposed variable ratio index of the foreign reserve. And measured the full 
potential of benefits for improvement within member States under the risk 
diversification.(5) According to the theory of KLR signal analysis method, Combined 
with China's actual situation of China's foreign exchange reserves to build a set of risk 
assessment and early warning systems. 
Key Words: Foreign exchange reserves;The risk of foreign exchange 















第一章  导论 .................................................................................... 1 
第一节  选题背景与意义 .................................................................................... 1 
第二节  研究基本思路、研究方法与结构安排 ................................................ 3 
一、研究基本思路 .......................................................................................... 3 
二、研究方法 .................................................................................................. 4 
三、结构安排 .................................................................................................. 5 
第三节  相关概念界定 ........................................................................................ 8 
一、外汇储备 .................................................................................................. 8 
二、外汇储备风险 .......................................................................................... 8 
三、外汇储备风险测度 .................................................................................. 9 
四、全面风险管理体系 ................................................................................ 10 
第四节  主要创新点和进一步研究方向 .......................................................... 11 
一、主要创新点 ............................................................................................ 11 
二、进一步研究方向 .................................................................................... 11 
第二章  相关文献回顾 .................................................................. 13 
第一节  外汇储备风险管理框架 ...................................................................... 13 
一、外汇储备风险管理制度 ........................................................................ 13 
二、外汇储备风险结构调整 ........................................................................ 15 
第二节  外汇储备风险测度研究 ...................................................................... 20 
一、国外学者对不同风险测度方法的运用 ................................................ 21 
二、国内学者对不同风险测度方法的运用 ................................................ 21 
三、国内学者从其他角度对储备风险测度 ................................................ 24 
第三节  外汇储备风险投资运用 ...................................................................... 25 
一、传统投资渠道的研究 ............................................................................ 25 
二、主权财富基金的研究 ............................................................................ 28 
三、跨国间合作运用研究 ............................................................................ 30 














第三章  风险管理理论与国外经验借鉴 ...................................... 33 
第一节  外汇储备风险管理研究理论基础 ...................................................... 33 
一、现代风险管理理论 ................................................................................ 33 
二、现代资产组合理论 ................................................................................ 34 
第二节  多层次外汇储备风险管理模式 .......................................................... 36 
一、新加坡外汇储备风险管理模式 ............................................................ 36 
二、挪威外汇储备风险管理模式 ................................................................ 39 
第三节  双层次外汇储备风险管理模式 .......................................................... 40 
一、日本外汇储备风险管理模式 ................................................................ 40 
二、韩国外汇储备风险管理模式 ................................................................ 42 
三、中国台湾外汇储备风险管理模式 ........................................................ 43 
四、欧盟外汇储备风险管理模式 ................................................................ 45 
第四节  单层次外汇储备风险管理模式 .......................................................... 46 
一、俄罗斯外汇储备风险管理模式 ............................................................ 46 
二、印度外汇储备风险管理模式 ................................................................ 47 
第五节  外汇储备风险管理的国际经验与启示 .............................................. 48 
本章小结 .............................................................................................................. 49 
第四章  中国外汇储备风险管理历程 .......................................... 51 
第一节  风险管理起步阶段（1980-1993 年） ................................................ 52 
一、风险管理起步的背景及相关措施 ........................................................ 52 
二、该阶段风险管理的特点 ........................................................................ 54 
第二节  风险管理意识逐渐强化阶段（1994-2000 年） ................................ 55 
一、风险管理意识逐渐增强的背景及措施 ................................................ 55 
二、这一阶段风险管理的特点 .................................................................... 57 
第三节  风险管理专业化和国际化探索阶段（2001-至今） ......................... 58 
一、风险管理专业化和国际化的背景及措施 ............................................ 58 
二、这一阶段风险管理的特点 .................................................................... 62 
第四节  中国外汇储备风险管理存在的问题 .................................................. 63 
一、风险测度方法不够明确 ........................................................................ 63 














三、急需建立风险预警与评估机制 ............................................................ 64 
本章小结 .............................................................................................................. 64 
第五章  中国外汇储备风险管理：风险测度 ................................ 66 
第一节  对外汇储备风险的重新定义 .............................................................. 66 
第二节  人民币汇率波动国际间传递 .............................................................. 69 
一、有向无环图（DAG）方法选择 ........................................................... 69 
二、同期因果关系的 DAG 实证研究 ......................................................... 71 
三、基于 DAG 的预测误差方差分解 ......................................................... 72 
第三节  相关的风险测度理论说明 .................................................................. 73 
一、VaR 方法的基本原理 ............................................................................ 73 
二、GARCH-M-EWMA 模型 ...................................................................... 75 
三、O-GARCH 模型 .................................................................................... 77 
四、MFA-VaR 模型 ...................................................................................... 78 
第四节  三种模型下的实证研究 ...................................................................... 80 
一、样本选取与数据处理 ............................................................................ 80 
二、实证分析 ................................................................................................ 80 
三、三种模型下的实证结果 ........................................................................ 87 
本章小结 .............................................................................................................. 88 
第六章  中国外汇储备风险管理：投资与运用 ............................ 90 
第一节  中国外汇储备多元化风险投资模型 .................................................. 90 
一、模型相关变量假设 ................................................................................ 91 
二、模型的目标函数 .................................................................................... 93 
三、斯塔克伯格模型最优化 ........................................................................ 95 
第二节  中国外汇储备风险实际运用 .............................................................. 96 
一、金砖国家内部风险分散程度实证测算 ................................................ 97 
二、部分风险分散下成员国危机应对能力实证检验 ................................ 99 
三、完全风险分散下成员国潜在福利改进实证检验 .............................. 100 
本章小结 ............................................................................................................ 103 
第七章  中国外汇储备风险管理：风险评估与预警系统 .......... 104 














一、KLR 信号分析法 ................................................................................. 104 
二、预警指标的经济变量选择 .................................................................. 106 
三、预警水平窗口期的确定 ...................................................................... 107 
四、指标临界值的确定 .............................................................................. 108 
第二节  中国外汇储备风险评估与预警体系的构建 .................................... 111 
一、基于 KLR 的外汇储备风险预警体框架设计 .................................... 111 
二、预警指标的筛选与判别 ...................................................................... 112 
二、预警指标阈值的确定 .......................................................................... 116 
三、预警指标的统计分析 .......................................................................... 117 
四、确定危机发生的概率 .......................................................................... 118 
五、危机预警级别的确定 .......................................................................... 119 
六、撰写系统评估报告 .............................................................................. 120 
本章小结 ............................................................................................................ 120 
第八章  结论与相关政策建议 ..................................................... 122 
第一节  研究结论 ............................................................................................ 122 
第二节  相关政策建议 .................................................................................... 123 
一、依托“一带一路”的建设，提高人民币国际影响力 .......................... 123 
二、加快离岸人民币市场建设，合理调整全球市场布局 ...................... 125 
三、借鉴国外的风险管理经验，探索中国风险测度方法 ...................... 126 
四、强化风险管理的核心意识，改善外汇储备管理体系 ...................... 127 
五、增加美国股权和 FDI 投资，优化外汇储备资产配置 ..................... 131 
六、加快推进利率市场化进程，实施人民币汇率市场化 ...................... 133 
七、培育多元化投资运用主体，建立国家能源储备体系 ...................... 134 
八、改革和完善外汇贷款制度，强化外商投资审批监管 ...................... 136 
附录一：2014 年世界各国外汇储备排行 ....................................... 139 
附录二：中国历年外汇储备规模 ..................................................... 140 
附录三：人民币历年汇率 ................................................................. 141 
附录四：中国经常账户差额与资本和金融账户差额 ................... 142 















附录七：中国签署的人民币货币互换协议一览表 ....................... 145 
附录八：人民币汇率单位根检验结果 ............................................ 146 
附录九：协整检验结果 ...................................................................... 148 
参考文献 ......................................................................................... 150 
致 谢 ............................................................................................... 158 




































Chapter 1  Introduction ................................................................. 1 
  Sector 1  Research background and significance ......................................... 1 
  Sector 2  Thought,methodology and strueture arrangemen ....................... 3 
  1  Thought .................................................................................................. 3 
         2   Methodology ........................................................................................ 4 
  3   Structure arrangemen ........................................................................... 5 
 Sector 3  Definition of Relevant Conception ................................................... 8 
  1   Foreign Exchange Reserves ................................................................. 8 
  2   Foreign Exchange Reserve Risk .......................................................... 8 
3   Foreign Exchange Reserve Risk Measure ........................................... 9 
  4   The comprehensive risk management system .................................... 10 
 Sector 4  Innovation and further study ......................................................... 11 
  1   Innovation .......................................................................................... 11 
  2   Further study ...................................................................................... 11 
Chapter 2  Literature review ....................................................... 13 
Sector 1  Foreign exchange reserves risk management framework ............. 13 
  1  The risk of foreign exchange reserves management system ................ 13 
  2  The risk of structural adjustment of foreign exchange reserves .......... 15 
Sector 2  Research on risk measurement of foreign exchange reserve ........ 20 
  1  The use of foreign scholars on the different methods .......................... 21 
  2  The use of domestic scholars on the different methods ....................... 21 
  3  Domestic scholars from other angle to the reserve risk measure ......... 24 
Sector 3  The risk of foreign exchange reserves investment.......................... 25 
  1  The traditional investment channels .................................................... 25 














  3  Transnational cooperation .................................................................... 30 
Summary .............................................................................................................. 31 
Chapter 3  Risk management theory and the experience of   
foreign countries ............................................................................. 33 
Sector 1  The basic theory research ................................................................. 33 
  1  Moden Risk Management Theory ........................................................ 33 
  2  Modern portfolio theory ....................................................................... 34 
Sector 2  Multi level model of risk management ............................................ 36 
      1  Management mode of Singapore ........................................................ 36 
   2  Management model of Norway ......................................................... 39 
Sector 3  Double level model of risk management ......................................... 40 
1   Management model of Japan ................................................................. 40 
2   Management model of Korea .................................................................. 42 
3   Management model of Taiwan ................................................................ 43 
4   Management model of EU ...................................................................... 45 
Sector 4  Single level model of risk management ........................................... 46 
2   Management model of Russia ................................................................. 46 
3   Management model of India ................................................................... 47 
Sector 5  International experience and Enlightenment ................................. 48 
Summary .............................................................................................................. 49 
Chapter 4  Process of the risk management of foreign exchange 
reserve in China .............................................................................. 51 
Sector 1  Risk management in the initial stage（1980-1993） ..................... 52 
 1    Background and related measures ..................................................... 52 
 2    The characteristics of risk management ............................................. 54 
Sector 2   The stage of risk management consciousness gradually 
 strengthening (1994-2000） ............................................................................... 55 














 2    The characteristics of risk management ............................................. 57 
Sector 3    The stage of the risk management specialization and 
    internationalization（2001-Now） ............................................................ 58 
 1   Background and related measures ....................................................... 58 
 2   The characteristics of risk management ............................................... 62 
Sector 4 The problem of foreign exchange reserves risk management in   
China .................................................................................................................... 63 
 1   The lack of risk measure method ......................................................... 63 
 2   The lack of management and the investment philosophy .................... 63 
 3   Need to establish the risk early warning and assessment mechanism . 64 
Summary .............................................................................................................. 64 
Chapter 5  China's foreign exchange reserves risk management：
Risk measure ................................................................................... 66 
Sector 1  A new definition of the risk of foreign exchange reserves ............. 66 
Sector 2  Transfer of RMB exchange rate fluctuation in the international . 69 
 1   The directed acyclic graph (DAG) method selection .......................... 69 
 2   The empirical research of DAG ........................................................... 71 
 3   The forecast error variance decomposition based on DAG ................. 72 
Sector 3  Risk measure theory ......................................................................... 73 
 1    The basic principle of VaR method ........................................................... 73 
 2    GARCH-M-EWMA model ................................................................ 75 
 3    O-GARCH model .............................................................................. 77 
 4    MFA-VaR model ................................................................................ 78 
Sector 4   An empirical study on three kinds of model ................................. 80 
 1    Sample selection and data processing ....................................................... 80 
 2   The empirical analysis ......................................................................... 80 
 3   The empirical results of three models .................................................. 87 
Summary .............................................................................................................. 88 














   Investment and Application ...................................................... 90 
Sector 1  Risk investment model ...................................................................... 90 
 1  Variable hypothesis ................................................................................ 91 
 2  The objective function ........................................................................... 93 
 3  Stark Berg model optimization .............................................................. 95 
Sector 2  The actual use of the risk of foreign exchange reserves China ..... 96 
 1  Internal risk dispersion measures the degree of BRIC countries ........... 97 
 2  Part of the risk dispersed members deal with the ability of crisis ......... 99 
 3  Complete risk dispersed members of potential welfare improvement . 100 
Summary ............................................................................................................ 103 
Chapter 7  China's foreign exchange reserves risk management: 
Risk Assessment and Early Warning System ............................ 104 
Sector 1  KLR signal analysis method ........................................................... 104 
 1   KLR signal analysis method .............................................................. 104 
 2   Select the warning indicators ............................................................. 106 
 3   Window period determined ................................................................ 107 
 4   To determine the critical value ........................................................... 108 
Sector 2  Construction of Risk Assessment and Early Warning System .... 111 
 1   Risk Warning body frame design based KLR .................................... 111 
 2   Select the warning indicators ............................................................. 112 
 3   To determine the critical value ........................................................... 116 
 4   Analysis of early warning indicators ................................................. 117 
 5   Determine the probability of crises .................................................... 118 
 6   Determine the level of crisis warning ................................................ 119 
 7   System Evaluation Report .................................................................. 120 
Summary ............................................................................................................ 120 
Chapter 8  Conclusions and Policy Recommendations .......... 122 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
